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3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The 1st compressor (1) by which capacity adjustment is carried out with an inverter (15) at 
predetermined capacity adjustment within the limits at two or more steps, It has the 2nd compressor (2) in 
which capacity adjustment is carried out by the unload device (2a) at two or more steps with a larger and step 
size smaller than the above-mentioned capacity adjustable range of this 1st compressor (1) than the step size of 
the 1st compressor (1) of the above. A target capacity operation means to be the compressor capacity control 
unit of the freezer which controlled the sum total capacity of these both compressors (1) and (2) on the 
multistage story, and to calculate the sum total target capacity (LI) of the above-mentioned compressor (1) and 
(2) (50), The output of this target capacity operation means (50) is undergone. In the capacity of the phase near 
sum total target capacity (LI) The above-mentioned compressor (1), It has the control means (51) which 
controls the above-mentioned inverter (15) and an unload device (2a) to adjust the sum total capacity of (2). 
This control means (51) In the time of increase of the sum total target capacity (LI) calculated with the above- 
mentioned target capacity operation means (50) When the capacity of the 1st compressor (1) is the following 
near the maximum, sequential increase only of the capacity of the 1st compressor (1) is carried out. Both 
compressors (1), When sum total target capacity (LI) increases further after it adjusted the sum total capacity of 
(2) to sum total target capacity (LI) and the capacity of the 1st compressor (1) rose [ the capacity of the 2nd 
compressor (2) ] to near the maximum in the condition of under maximum Only one step increases the capacity 
of the 2nd compressor (2), and only the capacity of the part which subtracted the capacity for one step of the 1st 
compressor (1) from the capacity for one step of the 2nd compressor (2) decreases the capacity of the 1st 
compressor (1). Both compressors (1), While adjusting the sum total capacity of (2) to sum total target capacity 
(LI), it sets at the time of reduction of sum total target capacity (LI). When the capacity of the 1st compressor 
(1) has exceeded near the minimum value, sequential reduction only of the capacity of the 1st compressor (1) is 
carried out. Both compressors (1), The sum total capacity of (2) is adjusted to sum total target capacity (LI). 
Both compressors (1), When sum total target capacity (LI) decreases further after the capacity of the 1st 
compressor (1) fell to near the minimum value in the condition that (2) is driving Only one step decreases the 
capacity of the 2nd compressor (2), and only the capacity of the part which subtracted the capacity for one step 
of the 1st compressor (1) from the capacity for one step of the 2nd compressor (2) increases the capacity of the 
1st compressor (1). Both compressors (1), The compressor capacity control unit of the freezer characterized by 
adjusting the sum total capacity of (2) to sum total target capacity (LI). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
(Field of the Invention) 

This invention relates to the preventive measures of a fall of the endurance which originates in a frequent 
capacity change of a compressor especially about the compressor capacity control unit of a freezer. 
(Prior art) 

Conventionally, as a compressor capacity control unit of this kind of freezer, in the air conditioner, have the 
compressor by which capacity adjustment is carried out with an inverter, carry out increase and decrease of the 
capacity of this compressor of control with an inverter according to change of an indoor air-conditioning load 
etc., air-conditioning capacity is made to correspond to an air-conditioning load good, and what performs 
indoor comfortable air-conditioning is known so that it may be indicated by JP,59-56649,A etc. 
(Object of the Invention) 

By the way, if the change number of stages of the capacity is set as a multistage story when carrying out 
increase and decrease of the capacity of a compressor of control, refrigerating capacity can be responded good 
with a frozen load, improvement in the frozen engine performance can be aimed at, and it is desirable. 
It is possible to adjust the sum total capacity of a compressor to a multistage story comparatively, as a low price 
is also, and to aim at improvement in the frozen engine performance there by carrying out the displacement 
control of the compressor of another side by the unload device, and controlling the sum total capacity of both 
the compressor device to target capacity value mostly, while preparing two sets of compressors and carrying out 
the displacement control of one compressor with an inverter. 

When carrying out a deer and adjusting the sum total capacity of a compressor to a multistage story in this way, 
one compressor is comparatively fine at an inverter, for example, capacity adjustment is carried out 10% at a 
unit, and capacity adjustment of the compressor of another side is made 50% and 100% comparatively greatly 
by the unload device. For this reason, adjustment control of the sum total capacity of a compressor setting up 
basic capacity value with the compressor for example, by the side of an unload device, carrying out adjustment 
control of the capacity almost equal to the capacity difference of that basic capacity value and target capacity 
value with the compressor by the side of an inverter, and adjusting the sum total capacity of a compressor to 
target capacity value is performed. 

However, when target capacity value changes in that case according to change of a frozen load etc. (for 
example, when target capacity value carries out both- way fluctuation between 40% and 50%), the compressor 
by the side of an unload device repeats and carries out the start and stop of actuation and the halt by the capacity 
between 0% and 50%, therefore the endurance of this compressor falls, and the fault which causes the fall of the 
dependability arises. 

This invention is made in view of this point. The purpose When carrying out the displacement control of two 
sets of the compressors by the inverter and the unload device respectively like the above, increase and decrease 
of the sum total capacity of two sets of compressors of adjustment are carried out maintaining the capacity 
condition of the compressor by the side of an unload device for a long time as much as possible. It is shown in 
being able to adjust refrigerating capacity to a multistage story and aiming at improvement in the frozen engine 
performance, lessening the start-and-stop frequency of the compressor by the side of an unload device as much 
as possible, and aiming at improvement in the endurance by making it converge on target capacity value good. 
(The means for solving a technical problem) 

In order to attain the above-mentioned purpose, the concrete solution means of this invention The 1st 
compressor (1) by which capacity adjustment is carried out with an inverter (15) at predetermined capacity 
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adjustment within the limits at two or more steps as shown in Fig. 1 , It has the 2nd compressor (2) in which 
capacity adjustment is carried out by the unload device (2a) at two or more steps with a larger and step size 
smaller than the above-mentioned capacity adjustable range of this 1st compressor (1) than the step size of the 
1st compressor (1) of the above. It is premised on the compressor capacity control unit of the freezer which 
controlled the sum total capacity of these both compressors (1) and (2) on the multistage story. And the control 
means (51) which controls the above-mentioned inverter (15) and an unload device (2a) to adjust the sum total 
capacity of the above-mentioned compressor (1), and (2) to the capacity of the phase near sum total target 
capacity (LI) is made to have in response to the output of a target capacity operation means (50) calculate the 
sum total target capacity (LI) of the above-mentioned compressor (1) and (2), and this target capacity operation 
means (50). Moreover, it sets at the time of increase of the sum total target capacity (LI) calculated with the 
above-mentioned target capacity operation means (50). When the capacity of the 1st compressor (1) is the 
following near the maximum, sequential increase only of the capacity of the 1st compressor (1) is carried out. 
Both compressors (1), When sum total target capacity (LI) increases further after it adjusted the sum total 
capacity of (2) to sum total target capacity (LI) and the capacity of the 1st compressor (1) rose [ the capacity of 
the 2nd compressor (2) ] to near the maximum in the condition of under maximum Only one step increases the 
capacity of the 2nd compressor (2), and only the capacity of the part which subtracted the capacity for one step 
of the 1st compressor (1) from the capacity for one step of the 2nd compressor (2) decreases the capacity of the 
1st compressor (1). Both compressors (1), While adjusting the sum total capacity of (2) to sum total target 
capacity (LI), it sets at the time of reduction of sum total target capacity (LI). When the capacity of the 1st 
compressor (1) has exceeded near the minimum value, sequential reduction only of the capacity of the 1st 
compressor (1) is carried out. Both compressors (1), The sum total capacity of (2) is adjusted to sum total target 
capacity (LI). Both compressors (1), When sum total target capacity (LI) decreases further after the capacity of 
the 1st compressor (1) fell to near the minimum value in the condition that (2) is driving Only one step 
decreases the capacity of the 2nd compressor (2), and only the capacity of the part which subtracted the capacity 
for one step of the 1st compressor (1) from the capacity for one step of the 2nd compressor (2) increases the 
capacity of the 1st compressor (1). Both compressors (1), It considered as a configuration which adjusts the sum 
total capacity of (2) to sum total target capacity (LI). 
(Operation) 

By the above configuration, by this invention, if the sum total target capacity (LI) of a compressor (1) and (2) 
calculates with a target capacity operation means (50) at the time of frozen operation While the displacement 
control of the 1st compressor (1) is carried out by the control means (51) with an inverter (15) Since the 
displacement control of the 2nd compressor (2) is carried out by the control means (51) by the unload device 
(2a) Also when the above-mentioned sum total target capacity (LI) is finely set as a multistage story, 
coincidence adjustment of the sum total capacity of both compressors (1) and (2) is carried out mostly at the 
above-mentioned target capacity (LI), and improvement in the frozen engine performance is achieved. 
In that case, the capacity of the 2nd compressor (2) by the side of an unload device (2a) Since increase change is 
not carried out unless the capacity of the 1st compressor (1) by the side of an inverter (15) becomes 100% near 
the maximum For example, in changing sum total target capacity (LI) between 50% and 60%, only the capacity 
of the 1st compressor (1) changes between 50% and 60%, and the capacity of the 2nd compressor (2) holds 0% 
(idle state). And after the capacity of the 1st compressor (1) becomes 100% when sum total target capacity (LI) 
increases from 100% to 110% that is, [ for example, ] While the capacity of the 2nd compressor (2) is adjusted 
to 50% for example, by the unload device (2a), the capacity of the 1st compressor (1) is adjusted to 60% by the 
inverter (15), and it is in agreement with sum total target [ for the sum total capacity to be 1 10% ] capacity (LI). 

And even if sum total target capacity (LI) falls to 100% or less, the capacity of the 2nd compressor (2) is held 
to 50%, and reduction adjustment of the sum total capacity is carried out by reduction control of the capacity of 
the 1st compressor (1) at target capacity (LI). Then, if it falls to 70 more% from the time, at i.e., the time of 
sum total target capacity (LI) being 80%, of the capacity of the 1st compressor (1) falling even to 30% near the 
minimum value While the capacity of the 2nd compressor (2) is adjusted to 0% (idle state), the capacity of the 
1st compressor (1) will be adjusted to 70% by the inverter (15), and it will be in agreement with sum total target 
capacity (LI), As mentioned above, although the case where the capacity of the 2nd compressor (2) changed 
between 0% and 50% was explained, when changing between 50% and 100%, it is also the same as that of the 
above. 
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(Example) 

Hereafter, the example of this invention is explained based on the drawing below the 2nd Fig, 
Fig, 2 shows the example which applied this invention to the air conditioner of multi-form. (A) is an outdoor 
unit and (B) - (F) is five sets of the indoor units of the same internal configuration. Inside the above-mentioned 
outdoor unit (A) It has an expansion valve (5) and each device (1) - (5) is respectively connected with the 1st 
compressor (1) and the 2nd compressor (2) which were connected to juxtaposition, and a 4 way change-over 
valve (3) and the outdoor heat exchanger (4) which has an outdoor blower fan (4a) possible [ circulation of a 
refrigerant ] by refrigerant piping (6) — . Moreover, respectively, each above-mentioned indoor unit (B) - (F) is 
equipped with an expansion valve (11), this expansion valve (11) consists of indoor electric expansion valves 
for air-conditioning capacity adjustment which can carry out increase and decrease of whenever [ valve- 
opening ] of adjustment electrically, and this each device (10) and (1 1) are connected [ the expansion valve ] 
with the indoor heat exchanger (10) which has an indoor blower fan (10a) for it possible [ circulation of a 
refrigerant ] by refrigerant piping (12) — . 

And five above-mentioned set [ of indoor units ] (B) - (F) It connects with juxtaposition mutually by refrigerant 
piping (13) ~ respectively, connects with the above-mentioned outdoor unit (A) possible [ circulation of a 
refrigerant ], and the refrigerant circulation network (14) is formed. At the time of air conditioning operation By 
switching a 4 way change-over valve (3) like a drawing destructive line, and circulating a refrigerant like a 
drawing destructive line arrow head While repeating radiating heat in the open air by the outdoor heat 
exchanger (4) in the heating value which carried out endoergic from the interior of a room by each indoor heat 
exchanger (10) — and air-conditioning each interior of a room, at the time of heating operation He makes 
transfer of a heating value contrary to the above, and is trying to heat the interior of a room by switching a 4 
way change-over valve (3) like a drawing solid line, and circulating a refrigerant like a drawing solid line arrow 
head. 

Moreover, the inverter (15) is connected to the 1st compressor (1) of the above, and it is made as [ carry out / 
carry out height adjustment of the operation frequency of a compressor (1) at eight steps, and / with the output 
of the frequency setting signal of 10% / 30% to / unit of this inverter (15), / at two or more steps (the time of a 
halt is included and they are nine steps) / increase and decrease of the capacity of adjustment ]. 
Inhalation opening (2c) and a delivery (2d) are formed in sealing casing (2b) like, moreover, the 2nd 
compressor (2) - Fig. 3 ~ ****** ~ in this sealing casing (2b) The piston (2g) driven through a driving shaft 
(2f) by the motor (2e) is arranged. The gas (regurgitation gas) fed by this piston (2g) is led to the above- 
mentioned delivery (2d) through the regurgitation gas pipe (2i) which carries out opening to this regurgitation 
gas passageway (2b) from a regurgitation gas passageway (2h). And it has a pressure room (2n) the spring (2m) 
which energizes the valve element (21) which opens and closes opening (2k) which the unload device (2a) has 
been arranged in the middle of, and prepared this unload device (2a) in the septum (2i) of a regurgitation gas 
passageway (2h) and this valve element (21) in the valve-opening direction, and behind a valve element (21). 
[ the above-mentioned regurgitation gas passageway (2h) ] And when high pressure (regurgitation gas pressure) 
acts at the time of close [ of the pilot solenoid valve (17) formed in the pilot-pressure installation path (16) 
which is open for free passage in a pressure room (2n) ], the above-mentioned valve element (21) While closing 
the above-mentioned opening (2k) by the valve element (21), leading the whole quantity of regurgitation gas to 
a delivery (2d) and making capacity of the 2nd compressor (2) into a full load (100%), when low voltage acts at 
the time of open [ of a pilot solenoid valve (17) ] A valve element (21) is energized in the direction of drawing 
Nakamigi by the energization force of a spring (2m), opening (2k) is opened, a part of regurgitation gas is 
bypassed in the sealing casing (2b) inner lower part through this opening (2k), and the unload of the capacity of 
the 2nd compressor (2) is made 50%. That is, this 2nd compressor (2) has a larger and step size smaller than the 
capacity adjustable range of this 1st compressor (1) than the step size of the 1st compressor (1) of the above, 
and capacity adjustment is carried out at two or more steps. 

Moreover, in Fig. 2 , (20) is an equalization hot gas bypass circuit which connects refrigerant piping (6), (6), 
and (the discharge tube and suction pipe) before and behind a 4 way change-over valve (3), and the hot gas 
solenoid valve (21) which carries out open actuation at the time of the low loading in air conditioning 
operational status and defrosting operation of an outdoor heat exchanger (4) etc. is interposed in this bypass 
circuit (20). 

(22) is a bypass circuit at the time of the heating overload connected to refrigerant piping (6) which turns into a 
discharge tube at the time of heating operation. Furthermore, in this bypass circuit (22) The auxiliary capacitor 
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(23) and the high press regulator (24) opened at the time of the high pressure of a refrigerant are interposed, and 
each indoor heat exchanger (10) ~ is bypassed for the refrigerant from a compressor (1) and (2) through this 
bypass circuit (22) at the time of a heating overload. Each indoor heat exchanger (10) — He is trying to bypass 
for refrigerant piping (6) of the downstream. 

In addition, the solenoid valve for injections (26) which (25) is a liquid injection bypass circuit which connects 
the auxiliary capacitor (23) downstream of a bypass circuit (22) to refrigerant piping (6) and a (suction pipe) of 
the 4 way change-over valve (3) downstream at the time of the above-mentioned heating overload, is 
interlocked with this liquid injection bypass circuit (25) at actuation of a compressor (1) and (2), and is opened 
and closed, and the expansion valve (27) are interposed. 

Moreover, the lubricating oil from which a supercooling coil and (33) are oil separators, and were separated 
with this oil separator (33) is returned [ a receiver and (3 1) / an accumulator and (32) ] for (30) to both 
compressors (1) and (2) through an oil path (34). 

Furthermore, they are the room temperature sensor which detects the temperature (intake air temperature) of the 
indoor air to which (TH1) corresponds in each indoor unit (B) - (F), and (TH2) (TH3) the indoor heat exchanger 
(10) which acts as an evaporator respectively at the time of air conditioning operation. — It is the temperature 
sensor which detects the coolant temperature of order. Moreover, in an outdoor unit (A), the temperature sensor 
with which (TH4) detects the refrigerant discharge temperature of the 1st and 2nd compressors (1) and (2), the 
evaporation temperature sensor with which (TH5) detects the evaporation temperature of the refrigerant in an 
outdoor heat exchanger (4) at the time of heating operation, and (TH6) are sensors whenever [ suction-gas- 
temperature / which detects whenever / suction-gas-temperature / of the 1st and 2nd compressors (1) and (2) ]. 
Moreover, the pressure sensor with which (PI) detects regurgitation gas pressure at the time of heating 
operation, and detects an inspired gas pressure respectively at the time of air conditioning operation, and (HPS) 
are the high-pressure pressure switches for compressor protection. 

Next, the time of air conditioning operation is mentioned as an example, and the displacement control of the 1st 
and 2nd compressors (1) of the above and (2) is explained based on the flows of control of Fig. 4 . In addition, 
this displacement control is performed by the outdoor control section (not shown) which it has in an outdoor 
unit (A). 

After detecting the coolant temperature T2 which converts into considerable saturation temperature the 

inhalation air content gas pressure which was started and was detected by the pressure sensor (PI) at step SI in 

Fig, 4 , and is obtained, i.e., evaporation temperature, (the time of heating operation condensation temperature 

of a refrigerant), It is supposed that PI control (proportionality-integral control) is performed as feedback 

control of the sum total capacity of a compressor (1) and (2). It is following formula Ll=Lo+Kc{e(t)-e (t-deltat) 

so that the evaporation temperature T2 may be set to the desired value T2o based on value [ of this time of the 

deflection of the above-mentioned evaporation temperature T2 and its desired value T2o, and last time ] e (t), 

and e (t-deltat) in the target sum total capacity LI of a compressor (1) and (2) at step S2. 

+ deltat / 2Ti (e (t) +e(t-deltat)}) 

Lo ; current sum total capacity Kc ; Gain (constant) 

Ti ; - integration constant deltat; - it calculates by the sampling time. 

Based on the sum total capacity map of the 1st table, the sum total capacity of the compressor (1) corresponding 
to the above-mentioned sum total target capacity LI and (2) is grasped after an appropriate time at step S3. 
While controlling the capacity of the 1st compressor (1) by the inverter (15) based on the actual capacity map of 
each compressor (1) of the 2nd table corresponding to this sum total capacity, and (2), the capacity of the 2nd 
compressor (2) is adjusted by the unload device (2a). And it waits for progress of sampling-time deltat by step 
S4, returns to the above-mentioned step SI, and the above actuation is repeated. 
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Here, while the sum total capacity map of the 1st table of the above is classified into the case where the sum 
total capacity which should control a compressor (1) and (2) is a zero value, and the multistage story (19 steps) 
which carries out **** increase 10% gradually from a value 30%, and results in a value 200% here, the range of 
the sum total target capacity LI is distinguished in the time of increase of capacity, and reduction. 
Moreover, the capacity map of each compressor (1) of the 2nd table of the above, and (2) While the capacity of 
the 1st compressor (1) increases by unit 10% in the range from 30% to 100%, sum total capacity The 1st map 
on which the capacity of the 2nd compressor (2) holds 0% (halt), and sum total capacity set in the range from 
80% to 150%o, The capacity of the 1st compressor (1) increases by unit 10% like the above, and the 2nd map on 
which the capacity of the 2nd compressor (2) holds 50%, and sum total capacity set in the range from 130% to 
200%. The capacity of the 1st compressor (1) increases by unit 10%, and the capacity of the 2nd compressor (2) 
consists of the 3rd map holding 100%). Sum total capacity fluctuates on the 1st map of the above. The capacity 
of the 1st compressor (1) and in the state of maximum (100%) If sum total capacity increases to 110%, while 
shifting to the 2nd map and making 50% increase adjustment of the capacity of the 2nd compressor (2) from 0% 
by the unload device (2a) Reduction adjustment of the capacity of the 1st compressor (1) is made 60% from 
100% with an inverter (15). After that When each capacity value of this 2nd map is taken according to the 
increase and decrease of change of sum total capacity and sum total capacity decreases from 80% to 70% in the 
condition that the capacity value of the 1st compressor (1) is 30% of the minimum value While shifting to the 
1st map of the above and adjusting the capacity of the 2nd compressor (2) to 0%, the capacity of the 1st 
compressor (1) is adjusted to 70% by the inverter (15). 

Similarly sum total capacity fluctuates on the 2nd map. The capacity of the 1st compressor (1) in the state of 
maximum (100%) If sum total capacity increases from 150% to 160%, while shifting to the 3rd map and 
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making 100% increase adjustment of the capacity of the 2nd compressor (2) from 50% by the unload device 
(2a), reduction adjustment of the capacity of the 1st compressor (1) is made 60% from 100% with an inverter 
(15). After that according to the increase and decrease of change of sum total capacity, take each capacity value 
of this 3rd map, and when sum total capacity decreases from 130% to 120% in the condition that the capacity 
value of the 1st compressor (1) is 30% of the minimum value, it shifts to the 2nd map of the above. While 
reduction adjustment of the capacity of the 2nd compressor (2) is made 50% from 100%, the capacity of the 1st 
compressor (1) is adjusted to 70% by the inverter (15). 

Therefore, step S2 of the flows of control of Fig. 4 of the above constitutes a target capacity operation means 
(50) by which the sum total target capacity LI of a compressor (1) and (2) was calculated so that the 
evaporation temperature T2 may become the set point (desired value T2o). Moreover, the control means (51) 
which was made to carry out the displacement control of a compressor (1) and (2) to the sum total capacity of 
the phase near the sum total target capacity LI is constituted by step S3 in response to the output of the above- 
mentioned target capacity operation means (50). And the above-mentioned control means (51) is equipped with 
the capacity map of each compressor (1) of the 2nd table of the above, and (2). After the capacity of the 1st 
compressor (1) of the above becomes 100% of maximum at the time of increase of the sum total capacity of a 
compressor (1) and (2), the capacity of the 2nd compressor (2) is increased by one step. On the contrary, after 
the capacity of the 1st compressor (1) becomes 30% of the minimum value, he associates the above-mentioned 
inverter (15) and an unload device (2a) mutually, and is trying to control them to decrease the capacity of the 
2nd compressor (2) by one step at the time of reduction of sum total capacity. 

Therefore, in the above-mentioned example, the sum total target capacity LI of a compressor (1) and (2) 
calculates with a target capacity operation means (50) based on the evaporation temperature T2 at the time of air 
conditioning operation of each indoor unit (B) - (F). And while the displacement control of the capacity of the 
1st compressor (1) is carried out by the control means (51) with an inverter (15) so that it may become a 
capacity stage corresponding to this target sum total capacity LI, the capacity of the 2nd compressor (2) is 
controlled by the unload device (2a) by the control means (51), and the sum total capacity of this compressor (1) 
and (2) is adjusted with a precision sufficient in the above-mentioned sum total target capacity LI . 
Consequently, it will be completed as the desired value T2o by the evaporation temperature T2 of a refrigerant 
good, and air conditioning air-conditioning of each interior of a room will be carried out good. 
In that case, after increase and decrease of the capacity of the 2nd compressor (2) of adjustment are carried out 
between 0%, 50%, and 100% by the unload device (2a) Even if increase and decrease of the capacity of the 1st 
compressor (1) of adjustment are carried out with an inverter (15) with change of the sum total target capacity 
LI at 40 - 90% of mean value Since a step does not decrease unless it holds the value as it is, a step does not 
increase unless it becomes 100% of maximum, and it becomes 30% of the minimum value conversely The 
capacity of the 2nd compressor (2) adjusted by the unload device (2a) can be held to an as much as possible 
value as it is for a long time, the count of change of the capacity can be reduced effectively, and improvement in 
the endurance of the 2nd compressor (2) and dependability can be aimed at. 

In addition, although the capacity of the 1st compressor (1) was controlled by the inverter (15) to eight steps, 
the capacity of the 2nd compressor (2) was controlled by the unload device (2a) to two steps and the sum total 
capacity was controlled by the above-mentioned example to 19 steps, the control number of stages of capacity 
should just be a multistage story. Moreover, although it increased by one step and 1 step reduction control of the 
capacity of the 2nd compressor (2) was carried out in the state of the maximum (100%) of the 1st compressor 
(1) in the state of the minimum value (30%) of the 1st compressor (1), it increases by one step near the 
maximum of the 1st compressor (1), and, of course, 1 step reduction control may be carried out near the 
minimum value. 

Furthermore, although the time of air conditioning operation was mentioned as the example and the above- 
mentioned example explained it, it cannot be overemphasized that it is similarly applicable not to mention being 
applicable similarly to other freezers, such as the usual air conditioner to which one set of an indoor unit 
corresponds [ as opposed to / in addition to this / not only the air conditioner of multi-form but / one set of an 
outdoor unit ], and a thing which unified the interior of a room and an outdoor unit, also in the time of heating 
operation. 

(Effect of the invention) 

As explained above, according to this invention, the 1st and 2nd compressors by the case where a displacement 
control is respectively carried out by the inverter and the unload device When the capacity of the 1st compressor 
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is near the maximum to what sets up a basic-capacity value with the 2nd compressor by the side of an unload, 
and adjusts sum total capacity to target capacity value with the 1st compressor by the side of an inverter, And 
since it restricted near the minimum value by the way and increase and decrease of the capacity of the 2nd 
compressor of the above of control were carried out By holding the capacity of this 2nd compressor between as 
much as possible long duration to a value as it is The situation that the start and stop of the 2nd compressor by 
the side of the unload device which serves as a technical problem especially in such a configuration are repeated 
can be controlled, the count of capacity change of the 2nd compressor can be reduced effectively, and 
improvement in the endurance of this 2nd compressor and dependability can be aimed at. 
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TECHNICAL PROBLEM 



(Technical problem which invention tends to solve) 

By the way, if the change number of stages of the capacity is set as a multistage story when carrying out 
increase and decrease of the capacity of a compressor of control, refrigerating capacity can be responded good 
with refrigeration load, improvement in the frozen engine performance can be aimed at, and it is desirable. 
It is possible to adjust the sum total capacity of a compressor to a multistage story comparatively, as a low price 
is also, and to aim at improvement in the frozen engine performance there by carrying out capacity control of 
the compressor of another side by the unload device, and controlling the sum total capacity of both the 
compressor device to target capacity value mostly, while preparing two sets of compressors and carrying out 
capacity control of one compressor with an inverter. 

When carrying out a deer and adjusting the sum total capacity of a compressor to a multistage story in this way, 
one compressor is comparatively fine at an inverter, for example, capacity adjustment is carried out 10% at a 
unit, and capacity adjustment of the compressor of another side is made 50% and 100% comparatively greatly 
by the unload device. For this reason, adjustment control of the sum total capacity of a compressor setting up 
basic capacity value with the compressor for example, by the side of an unload device, carrying out adjustment 
control of the capacity almost equal to the capacity difference of that basic capacity value and target capacity 
value with the compressor by the side of an inverter, and adjusting the sum total capacity of a compressor to 
target capacity value is performed. 

However, when target capacity value changes in that case according to change of refrigeration load etc. (for 
example, when target capacity value carries out both- way fluctuation between 40% and 50%), the compressor 
by the side of an unload device repeats and carries out the start and stop of actuation and the halt by the capacity 
between 0% and 50%, therefore the endurance of this compressor falls, and the fault which causes lowering of 
the dependability arises. 

This invention is made in view of this point. The object When carrying out capacity control of two sets of the 
compressors by the inverter and the unload device respectively like the above, increase and decrease of the sum 
total capacity of two sets of compressors of adjustment are carried out maintaining the capacity condition of the 
compressor by the side of an unload device for a long time as much as possible. It is shown in being able to 
adjust refrigerating capacity to a multistage story and aiming at improvement in the frozen engine performance, 
lessening the start-and-stop frequency of the compressor by the side of an unload device as much as possible, 
and aiming at improvement in the endurance by making it converge on target capacity value good. 
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MEANS 



(The means for solving a technical problem) 

In order to attain the above-mentioned object, the concrete solution means of this invention The 1st compressor 

(1) by which capacity adjustment is carried out into a predetermined capacity adjustable range with an inverter 
(15) at two or more steps as shown in drawing 1 , It has the 2nd compressor (2) in which capacity adjustment is 
carried out by the unload device (2a) at two or more steps with a larger and step size smaller than the above- 
mentioned capacity adjustable range of this 1st compressor (1) than the step size of the 1st compressor (1) of the 
above. It is premised on the compressor capacity control equipment of the freezer which controlled the sum 
total capacity of these both compressors (1) and (2) on the multistage story. And the control means (51) which 
controls the above-mentioned inverter (15) and an unload device (2a) to adjust the sum total capacity of the 
above-mentioned compressor (1), and (2) to the capacity of the phase near sum total target capacity (LI) is 
made to have in response to the output of a target capacity operation means (50) calculate the sum total target 
capacity (LI) of the above-mentioned compressor (1) and (2), and this target capacity operation means (50). 
Moreover, it sets at the time of buildup of the sum total target capacity (LI) calculated with the above- 
mentioned target capacity operation means (50). When the capacity of the 1st compressor (1) is the following 
near the maximum, sequential buildup only of the capacity of the 1st compressor (1) is carried out. Both 
compressors (1), When sum total target capacity (LI) increases further after it adjusted the sum total capacity of 

(2) to sum total target capacity (LI) and the capacity of the 1st compressor (1) rose [ the capacity of the 2nd 
compressor (2) ] to near the maximum in the condition of under maximum Only one step increases the capacity 
of the 2nd compressor (2), and only the capacity of the part which subtracted the capacity for one step of the 1st 
compressor (1) from the capacity for one step of the 2nd compressor (2) decreases the capacity of the 1st 
compressor (1). Both compressors (1), While adjusting the sum total capacity of (2) to sum total target capacity 
(LI), it sets at the time of reduction of sum total target capacity (LI). When the capacity of the 1st compressor 
(1) has exceeded near the minimum value, sequential reduction only of the capacity of the 1st compressor (1) is 
carried out. Both compressors (1), The sum total capacity of (2) is adjusted to sum total target capacity (LI). 
Both compressors (1), When sum total target capacity (LI) decreases further after the capacity of the 1st 
compressor (1) fell to near the minimum value in the condition that (2) is driving Only one step decreases the 
capacity of the 2nd compressor (2), and only the capacity of the part which subtracted the capacity for one step 
of the 1st compressor (1) from the capacity for one step of the 2nd compressor (2) increases the capacity of the 
1st compressor (1). Both compressors (1), It considered as a configuration which adjusts the sum total capacity 
of (2) to sum total target capacity (LI). 
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OPERATION 



(Operation) 

By the above configuration, by this invention, if the sum total target capacity (LI) of a compressor (1) and (2) 
calculates with a target capacity operation means (50) at the time of frozen operation While capacity control of 
the 1st compressor (1) is carried out by the control means (51) with an inverter (15) Since capacity control of 
the 2nd compressor (2) is carried out by the control means (51) by the unload device (2a) Also when the above- 
mentioned sum total target capacity (LI) is finely set as a multistage story, coincidence adjustment of the sum 
total capacity of both compressors (1) and (2) is carried out mostly at the above-mentioned target capacity (LI), 
and improvement in the frozen engine performance is achieved. 

In that case, the capacity of the 2nd compressor (2) by the side of an unload device (2a) Since buildup change is 
not carried out unless the capacity of the 1st compressor (1) by the side of an inverter (15) becomes 100% near 
the maximum For example, in changing sum total target capacity (LI) between 50% and 60%, only the capacity 
of the 1st compressor (1) changes between 50% and 60%, and the capacity of the 2nd compressor (2) holds 0% 
(idle state). And after the capacity of the 1st compressor (1) becomes 100% when sum total target capacity (LI) 
increases from 100% to 110% that is, [ for example, ] While the capacity of the 2nd compressor (2) is adjusted 
to 50% for example, by the unload device (2a), the capacity of the 1st compressor (1) is adjusted to 60% by the 
inverter (15), and it is in agreement with sum total target [ for the sum total capacity to be 1 10% ] capacity (LI). 

And even if sum total target capacity (LI) falls to 100% or less, the capacity of the 2nd compressor (2) is held 
to 50%, and reduction adjustment of the sum total capacity is carried out by reduction control of the capacity of 
the 1st compressor (1) at target capacity (LI). Then, if it falls to 70 more% from the event, at i.e., the event of 
sum total target capacity (LI) being 80%, of the capacity of the 1st compressor (1) falling even to 30% near the 
minimum value While the capacity of the 2nd compressor (2) is adjusted to 0% (idle state), the capacity of the 
1st compressor (1) will be adjusted to 70% by the inverter (15), and it will be in agreement with sum total target 
capacity (LI). As mentioned above, although the case where the capacity of the 2nd compressor (2) changed 
between 0% and 50% was explained, when changing between 50% and 100%, it is also the same as that of the 
above. 
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EXAMPLE 



(Example) 

Hereafter, the example of this invention is explained based on the drawing below the 2nd Fig. 
Fig. 2 shows the example which applied this invention to the air conditioner of multi-form. (A) is an outdoor 
unit and (B) - (F) is five sets of the indoor units of the same internal configuration. Inside the above-mentioned 
outdoor unit (A) It has an expansion valve (5) and each device (1) - (5) is respectively connected with the 1st 
compressor (1) and the 2nd compressor (2) which were connected to juxtaposition, and a 4 way change-over 
valve (3) and the outdoor heat exchanger (4) which has an outdoor blower fan (4a) possible [ circulation of a 
refrigerant ] by refrigerant piping (6) -. Moreover, respectively, each above-mentioned indoor unit (B) - (F) is 
equipped with an expansion valve (11), this expansion valve (11) consists of indoor electric expansion valves 
for air-conditioning capacity adjustment which can carry out increase and decrease of whenever [ valve- 
opening ] of adjustment electrically, and this each device (10) and (1 1) are connected [ the expansion valve ] 
with the indoor heat exchanger (10) which has an indoor blower fan (10a) for it possible [ circulation of a 
refrigerant ] by refrigerant piping (12) --. 

And five above-mentioned set [ of indoor units ] .(B) - (F) It connects with juxtaposition mutually by refrigerant 
piping (13) - respectively, connects with the above-mentioned outdoor unit (A) possible [ circulation of a 
refrigerant ], and the refrigerant circulation network (14) is formed. At the time of air conditioning operation By 
switching a 4 way change-over valve (3) like a drawing destructive line, and circulating a refrigerant like a 
drawing destructive line arrow head While repeating radiating heat in the open air by the outdoor heat 
exchanger (4) in the heating value which carried out endoergic from the interior of a room by each indoor heat 
exchanger (10) - and air-conditioning each interior of a room, at the time of heating operation He makes 
transfer of a heating value contrary to the above, and is trying to heat the interior of a room by switching a 4 
way change-over valve (3) like a drawing solid line, and circulating a refrigerant like a drawing solid line arrow 
head. 

Moreover, the inverter (15) is connected to the 1st compressor (1) of the above, and it is made as [ carry out / 
carry out height adjustment of the operation frequency of a compressor (1) at eight steps, and / with the output 
of the frequency setting signal of 10% / 30% to / unit of this inverter (15), / at two or more steps (the time of a 
halt is included and they are nine steps) / increase and decrease of the capacity of adjustment ]. 
Inhalation opening (2c) and a delivery (2d) are formed in sealing casing (2b) like, moreover, the 2nd 
compressor (2) - Fig. 3 --******„ i n this sealing casing (2b) The piston (2g) driven through a driving shaft 
(2f) by the motor (2e) is arranged. The gas (regurgitation gas) fed by this piston (2g) is led to the above- 
mentioned delivery (2d) through the regurgitation gas pipe (2i) which carries out opening to this regurgitation 
gas passageway (2b) from a regurgitation gas passageway (2h). And it has a pressure room (2n) the spring (2m) 
which energizes the valve element (21) which opens and closes opening (2k) which the unload device (2a) has 
been arranged in the middle of, and prepared this unload device (2a) in the septum (2i) of a regurgitation gas 
passageway (2h) and this valve element (21) in the valve-opening direction, and behind a valve element (21). 
[ the above-mentioned regurgitation gas passageway (2h) ] And when high pressure (regurgitation gas pressure) 
acts at the time of close [ of the pilot solenoid valve (17) formed in the pilot-pressure installation path (16) 
which is open for free passage in a pressure room (2n) ], the above-mentioned valve element (21) While closing 
the above-mentioned opening (2k) by the valve element (21), leading the whole quantity of regurgitation gas to 
a delivery (2d) and making capacity of the 2nd compressor (2) into a full load (100%), when low voltage acts at 
the time of open [ of a pilot solenoid valve (17) ] A valve element (21) is energized in the direction of drawing 
Nakamigi by the energization force of a spring (2m), opening (2k) is opened, a part of regurgitation gas is 
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bypassed in the sealing casing (2b) inner lower part through this opening (2k), and the unload of the capacity of 
the 2nd compressor (2) is made 50%. That is 5 this 2nd compressor (2) has a larger and step size smaller than the 
capacity adjustable range of this 1st compressor (1) than the step size of the 1st compressor (1) of the above, 
and capacity adjustment is carried out at two or more steps. 

Moreover, in Fig. 2 5 (20) is an equalization hot gas bypass circuit which connects refrigerant piping (6), (6), 
and (the discharge tube and suction pipe) before and behind a 4 way change-over valve (3), and the hot gas 
solenoid valve (21) which carries out open actuation at the time of the low loading in air conditioning 
operational status and defrosting operation of an outdoor heat exchanger (4) etc. is interposed in this bypass 
circuit (20). 

(22) is a bypass circuit at the time of the heating overload connected to refrigerant piping (6) which turns into a 
discharge tube at the time of heating operation. Furthermore, in this bypass circuit (22) The auxiliary capacitor 

(23) and the high press regulator (24) opened at the time of the high pressure of a refrigerant are interposed, and 
each indoor heat exchanger (10) - is bypassed for the refrigerant from a compressor (1) and (2) through this 
bypass circuit (22) at the time of a heating overload. Each indoor heat exchanger (10) - He is trying to bypass 
for refrigerant piping (6) of the downstream. 

In addition, the solenoid valve for injections (26) which (25) is a liquid injection bypass circuit which connects 
the auxiliary capacitor (23) downstream of a bypass circuit (22) to refrigerant piping (6) and a (suction pipe) of 
the 4 way change-over valve (3) downstream at the time of the above-mentioned heating overload, is 
interlocked with this liquid injection bypass circuit (25) at actuation of a compressor (1) and (2), and is opened 
and closed, and the expansion valve (27) are interposed. 

Moreover, the lubricating oil from which a supercooling coil and (33) are oil separators, and were separated 
with this oil separator (33) is returned [ a receiver and (3 1) / an accumulator and (32) ] for (30) to both 
compressors (1) and (2) through an oil path (34). 

Furthermore, they are the room temperature sensor which detects the temperature (intake air temperature) of the 
indoor air to which (TH1) corresponds in each indoor unit (B) - (F), and (TH2) (TH3) the indoor heat exchanger 
(10) which acts as an evaporator respectively at the time of air conditioning operation. - It is the temperature 
sensor which detects the coolant temperature of order. Moreover, in an outdoor unit (A), the temperature sensor 
with which (TH4) detects the refrigerant discharge temperature of the 1st and 2nd compressors (1) and (2), the 
evaporation temperature sensor with which (TH5) detects the evaporation temperature of the refrigerant in an 
outdoor heat exchanger (4) at the time of heating operation, and (TH6) are sensors whenever [ suction-gas- 
temperature / which detects whenever / suction-gas-temperature / of the 1st and 2nd compressors (1) and (2) ]. 
Moreover, the pressure sensor with which (PI) detects regurgitation gas pressure at the time of heating 
operation, and detects an inspired gas pressure respectively at the time of air conditioning operation, and (HPS) 
are the high-pressure pressure switches for compressor protection. 

Next, the time of air conditioning operation is mentioned as an example, and the displacement control of the 1st 
and 2nd compressors (1) of the above and (2) is explained based on the flows of control of Fig. 4 . In addition, 
this displacement control is performed by the outdoor control section (not shown) which it has in an outdoor 
unit (A). 

After detecting the coolant temperature T2 which converts into considerable saturation temperature the 

inhalation air content gas pressure which was started and was detected by the pressure sensor (PI) at step SI in 

Fig- 4 , and is obtained, i.e., evaporation temperature, (the time of heating operation condensation temperature 

of a refrigerant), It is supposed that PI control (proportionality-integral control) is performed as feedback 

control of the sum total capacity of a compressor (1) and (2). It is following formula Ll=Lo+Kc{e(t)-e (t-deltat) 

so that the evaporation temperature T2 may be set to the desired value T2o based on value [ of this time of the 

deflection of the above-mentioned evaporation temperature T2 and its desired value T2o, and last time ] e (t), 

and e (t-deltat) in the target sum total capacity LI of a compressor (1) and (2) at step S2. 

+ deltat / 2Ti (e (t) +e(t-deltat)}) 

Lo ; current sum total capacity Kc ; Gain (constant) 

Ti ; - integration constant deltat; - it calculates by the sampling time. 

Based on the sum total capacity map of the 1st table, the sum total capacity of the compressor (1) corresponding 
to the above-mentioned sum total target capacity LI and (2) is grasped after an appropriate time at step S3. 
While controlling the capacity of the 1st compressor (1) by the inverter (15) based on the actual capacity map of 
each compressor (1) of the 2nd table corresponding to this sum total capacity, and (2), the capacity of the 2nd 
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compressor (2) is adjusted by the unload device (2a). And it waits for progress of sampling-time deltat by step 
S4, returns to the above-mentioned step SI, and the above actuation is repeated, 
ft 1 S 
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Here, while the sum total capacity map of the 1st table of the above is classified into the case where the sum 
total capacity which should control a compressor (1) and (2) is a zero value, and the multistage story (19 steps) 
which carries out **** increase 10% gradually from a value 30%, and results in a value 200% here, the range of 
the sum total target capacity LI is distinguished in the time of increase of capacity, and reduction. 
Moreover, the capacity map of each compressor (1) of the 2nd table of the above, and (2) While the capacity of 
the 1st compressor (1) increases by unit 10% in the range from 30% to 100%, sum total capacity The 1st map 
on which the capacity of the 2nd compressor (2) holds 0% (halt), and sum total capacity set in the range from 
80% to 150%. The capacity of the 1st compressor (1) increases by unit 10% like the above, and the 2nd map on 
which the capacity of the 2nd compressor (2) holds 50%, and sum total capacity set in the range from 130% to 
200%. The capacity of the 1st compressor (1) increases by unit 10%, and the capacity of the 2nd compressor (2) 
consists of the 3rd map holding 100%. Sum total capacity fluctuates on the 1st map of the above. The capacity 
of the 1st compressor (1) and in the state of maximum (100%) If sum total capacity increases to 110%, while 
shifting to the 2nd map and making 50% increase adjustment of the capacity of the 2nd compressor (2) from 0% 
by the unload device (2a) Reduction adjustment of the capacity of the 1st compressor (1) is made 60% from 
100% with an inverter (15). After that When each capacity value of this 2nd map is taken according to the 
increase and decrease of change of sum total capacity and sum total capacity decreases from 80%> to 70% in the 
condition that the capacity value of the 1st compressor (1) is 30% of the minimum value While shifting to the 
1st map of the above and adjusting the capacity of the 2nd compressor (2) to 0%, the capacity of the 1st 
compressor (1) is adjusted to 70% by the inverter (15). 

Similarly sum total capacity fluctuates on the 2nd map. The capacity of the 1st compressor (1) in the state of 
maximum (100%) If sum total capacity increases from 150% to 160%, while shifting to the 3rd map and 
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making 100% increase adjustment of the capacity of the 2nd compressor (2) from 50% by the unload device 
(2a), reduction adjustment of the capacity of the 1st compressor (1) is made 60% from 100% with an inverter 
(15). After that according to the increase and decrease of change of sum total capacity, take each capacity value 
of this 3rd map, and when sum total capacity decreases from 130% to 120% in the condition that the capacity 
value of the 1st compressor (1) is 30% of the minimum value, it shifts to the 2nd map of the above. While 
reduction adjustment of the capacity of the 2nd compressor (2) is made 50% from 100%, the capacity of the 1st 
compressor (1) is adjusted to 70% by the inverter (15). 

Therefore, step S2 of the flows of control of Fig. 4 of the above constitutes a target capacity operation means 
(50) by which the sum total target capacity LI of a compressor (1) and (2) was calculated so that the 
evaporation temperature T2 may become the set point (desired value T2o). Moreover, the control means (51) 
which was made to carry out the displacement control of a compressor (1) and (2) to the sum total capacity of 
the phase near the sum total target capacity LI is constituted by step S3 in response to the output of the above- 
mentioned target capacity operation means (50). And the above-mentioned control means (51) is equipped with 
the capacity map of each compressor (1) of the 2nd table of the above, and (2). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Drawing 1 is a block diagram showing the configuration of this invention. The refrigerant piping schematic 
diagram which Figs. 2 thru/or 4 showed the example of this invention, and applied drawing 2 to the air 
conditioner of a multi-type, drawing showing [ 3 ] the concrete internal configuration of the 2nd compressor, 
and drawing 4 are flow chart drawings showing the capacity control of a compressor. 
(1) - The 1st compressor, (2) - The 2nd compressor, ~ (2a) unload device, (21) - A valve element, — (2n) 
pressure room, (14) [ — A refrigerant piping system, (15) ] [ - An inverter, (17) ] [ — A pilot solenoid valve, 
(50) ] [ -- A target capacity operation means, (51) ] [ — Control means. ] 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



11/21/2006 



©B*H4*WFJ?(JP) 



© n n a n 



©Int. a. 4 

F 25 B 1/00 
F 04 B 49/00 
49/06 
F 24 F 11/02 



@ & m # I* & ffi ( a) PS63 - 172863 

DWlIE-f- /frt^a#^ @£M PS«£(1988) 7^160 

3 0 1 K-7536- 3L 

3 6 1 7367- 3H 

3 4 1 6792-3H 

102 W-7914-3L *£fff* $ffi# %9S03ft 1 (^8l) 



©W ffi P862-4548 

gg 0362(1987) 1^12H 



©31 bj « & |l$ 



@m m a 
©ft a a ffi 



n ffl * 

1. %m<o%fo 

!*»8B©Effi{aStlWffll8I 

2. $#81*01511 

(1) -i >A-5«(15)CJ:D8lBIS[Sn**1 
©E«*(1) t, 7>n-K«ll(Za)CJ:9« 
it8M<jns3B2©Effil9(2) fctfl*. 
Stt«(1).(Z) Ofttt«**«HCWIif » 
c fcolCbfcniSiiill©Efflfi!Sflt l JjH!Sa^35 
oT, ±EEffl«(D.(2) QdftBffglUi 

(L, ) (Cfi^gBO«lC±SEffiDB(1).(2) 

& V 7 > □ - K IS tt ( 2 a ) * M » t 3 M 80 # 8 ( 5 
1)t*13L, StW»*S(51)tt, ±S2SS1©E 

oe««(2) ©8i£ig*£-ttx an ®EMa 

(1) «D«l#«<MB3B««Cfr?fc*Cj|l2©E 



&a©Eft8$atq»£fi. 

a JMOItflfrKI) 

AaeaoEffiHstiiJiweKicM 

&ii©i8T©l!6it*r»fc:GI*3o 
(£*©£«?> 

ft*, COVQftftttBQEMMlMMMI 
tUT, M5LI*ftll*5 9-5 6 84 9&&tl« 

/<-*C*t>8**BanaEltBS«a, &E 
ttlST, EtStS©^fi^)aM|)JiJllTSll^> 



-309- 



BB*-f >/<-*T3MBB-j-ftfcftc, *»© 

EBB*7>n-KBB?8BWBbT, fSESS 

^SKtcggeux, BB£BQA±tBftc&tf 

pg(C33!£iraii8S. -a©EBBtt-f>rt-*T 
ItBABfiK. BaB10%B*C8BBfia'n. 
l^©E««tt7>o-KB«T-ffia.K50%i:10 
0 KfcCttKWa^SBBBSnsfcOrasa. 
COfctf), EBB®6ttBB QBBBBU, B* 
if 7>q-KBBB<DEBBTBBfrBB«B£ 

u, ?a&BBflfi£BB&BB&®&a£icB' 
ux, E»H©6WSfi*@«sataic«fi-r§ 



HOT 63-172863 (2) 
L**C, *©Bd» @SSPfiH^^»g?S© 
BfcBCfcUTBfcJaBa, MAtfgffSaB 

>P-KBBB©EBB#0 96t50%t©Ba©S 
■■PffatffifctBSLTRffU, *©fc«R 
EBBOB&tttfttTUT* ?©1§JB1i©ffiT* 

fl<*B0£i;6. 
* ft m a Mff fl> a £ c £ * x fc s n 1 1> © ? & d , 

^©aWtt, ±B©M<2£«!>EBB€*«-Y> 

7>n- KllieElieHKitvsni: 

5 < B* Uo o 2 £©Efilia©£ 51 »■« BBB 
MUX, a®^liSlcgSft:iRS?ti:ai:<t(CJ; 
•3, 7>n--KBBBOEBB®BffBB*ffA 
bT*©B&tt©a±*Bi900, ^ 
BB&e»BBlCflBOftT, »attKOHi±t 

(BHjS*im*afc0>©#8) 
±EB»*BB**fc»» *B«0Attft&B 



CfcDSBBBSnaBlOEBBd) i, 7> 
a-KBB(2a)CJ:9&BBB3nftB2QEB 
mm t*B*, KBE«B(1),(2) ©sitae 
**BBK«BT5*5-u:Ufc»BBB©E»B 
BBBBBBtBSfctft. *UT, llfiEffiB 
(D,(2) ©dttBBBBdi ) *!8l??3@lf§ 
■»B*B(S0)4:. BaB8BBB#fi(50)OIt| 
6ltBBSB(Li ) ca^BBOBB 
C±EEBB(D.(2) ©&St^l€-DS!|-rSJ:a 
±B-f >/t- * (15)BMf 7>n- KBB(Za)«M 
WTftBB*B(S1)t*Btf*. tUT, ±BM 
B*ft(51)t, ±EB1®EBB(D ©Sltfffi 
^B2re?(C)S:ofc«CS2©E«B(2) ©SB* 
2B*;*tt> BIQEBBd) ©BB#B/hBfi» 
(C«?fcBlca2«>EBB(2) ©ta*$'><*1i 
Sdr^±Se-r t15)Rff 7>D- KBB(2 

a)tSBHCBlW#TBBStt«B*tUfc* 
©X-$>a„ 

U-tGBBCJiO, *BHTtt, &BBBB. 



E«B(D,(2) OftM-BBBBCLi ) tfB£3t 
BW*B(50)-cBBsn*t, B10EBBM) 
tfMB¥B(51)ICJ:0<r>A-»(1S)-pBBBB 
<Sn££&C, ^2©EfflB(2) #BB#B(51) 
E*97>a-KBB(2a)TBIBB*n*(D-c, 
±E*ItBBBB(Li ) tfBftOBBCBS* 
n&«£(Ct> x BEBB(1>,(2) OdttBBtfS 
B±BSBBB(Li ) (C-StSSSSnx, ftgft 
8l©l«il±j(r05n*„ 

*©$6, 7>a-KBB(2a)BOB20EB 
B(2) ©SBtt, •0/t~*d5)fl©Sg1©E«i 
B(1) ©§a#BrtffiiSIS©ff|;tfcriOO %C46 
ftt'BDB*BtbftWC, B%tfBltBBB 
fl(Li ) #50%&60%fc<DB?BBT«a£lCtt. 
BIQEBB(I) ©BB©*tf 50%fc8O%fc©B 
XgfcbX, £2©EI8a(2) ©#8«0 %[ f? 
jtttS) tBBl/T^ft. *UT, f*J*fcf£5t@ 
BBBILi ) 100 %*5110 %(CiS*Ufc:I& 
0*93*1 ©EBBd) ©SBtflOO %fC*ofc 
»B, 3?2©ElilB(2) flDBBtf«*St7>n- 



-310- 



KH«(2a)T-50%(CM«Sn54:«t: < SB1CE 
ttttd) flD#B#-f>rt-*{15)T60%CBfiS 

) ic-a?*c 

?UT, dttSfttFlUi ) tftOO %«T«Cffi 
TUT*. £2©E«»(2) O»itt50%IC«ft 
?nr, BIOEBBd) ©9lO«*IHWCJ: 
QftttBfltfBBBKLt ) iCH4>BB3n*. 
S&1©Ei8ttR(1) ©Si#«JMB3tt»© 

S«t (Li ) tf8096©B^53 6t:70%(CfiT-9- 
*t, SB2©Ells®(2) OS1//0 %( f?±tt!S 

) icsasssnat&ic, BiosBBd) ©ss 

tf-f>M-*{15)1?70%CSU£3nT, dltSB 
SKLi ) C-STftCtCft*. 82© 
EttB(2) ©SltfO %t50%«!:OHX-^fl:^* 
»6SB«l>fc#, 50%£100 96fc©BT»fc* 

(XltM) 

ttT, *HW©*Jilfl*3B2iJXT©EIEtcS 



«363-172863 (3) 

^tbw-s-s. 

BOfc*B«*jSU (A) ttHJU-yK (B) 
-(F) BH-rt8IJ«lJ«©5ft©2rti=» hT35 

ttnicftftsnfcBiEBBd) &PB2EBB 
(2) t, Egaiwft#(3) t, a»aM7r>(4a) 

**r*a2&BX»»(4) t, B9*(S) fctfflS 
2.6IX, BSBBd) MS) tt&4ftBKB(6) 

E*Zfti-9 MB) ~(F) U. S^S® 
77>d0a) «*r«EMIBSM(lO)&. E?S 
#(11)*:«B%,'BBB#dl)B, *©#B0«tf 
BftttliCBttBBT&&£fl£ftBfiB©BAB 
BBB#TB*3hT^T, B6BB(10).(11) 

* UT, ±E5ft©£rti-> MB) ~(F) «, 
ES)H-yM») (Cft»©ffiBSi5JIISfc:ig&Sft 



d$kb, mmmw eB4>ttB©ftKHiu. 

T»»*B*BB*flJ©lD<BB3tt*i:fclCJ: 
•9, *2rtBXBBdO)-»TBrt#5«BLvfc» 

■ssH-nafcisu) x-jtmcaa-rsct*!! 

H<t>*»*9>©»<BB31t*c:fcCJ:!9. fill 
©g££±E£«i£(CLT, Srt^lSiitSJ:^ 

*fc, ±EB1EBB(1) ICtt-f>/<-5«l15) 
tfBRSnT^T, (15)©30%/>*5 

io%gi]*©raa-S£S^ii^©ai^tcj:i9, Effiffl 
id ©»esisfttt*8eigicBfiSfl«LT, *© 

S1*«&SPI( <?±B*tA/T-9epg) (CJSM 
*fc, ^2Effi«J(2) tt, £3@£#?Kir<J:9 

c, BB*--S'>?(2b)icftAn(2c)&iittiia(z 

d)t#M3h, KBBHr-3/>^(2b)rtlCB, 
t-*(2e)CJ:t)BBB(2f)*^LTBBSnft 



tr^t>X2p)^ies5n N &tf7h>(2o)c<fc9 
E2S<*na#7( ittbJtra) £i»tffl#7iiBi(2h) 

#6«iItflJ#^BB(2b)iCBPtftttHJ»7B(2 
l)*ftl/T, ±ERtfflP(2d)Ci|<J:5(C4oT 
*bT, ±ffiP±tti^73iffi{2h)©^* ( co., 

7>a-h'««(2a)#ffiH3n, B7>n-KB 
«(2a)tt, Hti±jff71Jg(2h)©ffi®(2j)(£82yfc 
BP(2k)«BBt*##(2l)t. 8#tt(2l)«B 
*»BC#BT*a7y>^(2l)t, #tt(2D© 
«filCEfl£(2ii)i*6TS 0 f Ut, ±E#tt 
(2l)tt, EAB(2n)ICBBf»/Way hSBA 
BB (1ft) IC B Pfc'ri-f □ ? h BB# (17) ® BB IC 
BE( RtfflJjaE) tffFffltSCtJC^t), ±E 
BBP(2k)£*M*(2l)T'GHbT, P±tiJ;0©£&£ 
ttttta(2d)IC«S, S2EffilSI(2) ©BBS7A/ 
p-K(100%) (C*a-75, /<«ra»hBB#(1 
7)'©BftCttffiEtffrH**CfclCJ:!>. 77U 

l/TBP(2k)*BS, Rtffi^^©-S15^^rn1P(2 
k)*^LTBB^-5/>i7(2b)rtT»IC/WA>l 



-311- 



1>T % 852ESSt»(2) 0§E*50%C?VQ- 

Sfc, B2BCC^T, (20)»HBB£#(3) 
fl»©»»Efi(6),(B)(D±tl}gfcBAB) £JS& 

-f/«Bai2«)ca, ftBiBttg-ragABR 
&v£»&kbb(4) mm&mgtmm 
**» hjyaaBattntfftBanT^a. 

(22)ttBBBB*ICtt.|l]f £:46ftB 
E«(») ICBftSnfcBflBaBB/W/ttHB 
T-fcoT, R/W/'C^Ba(22)(Cli, HUftaVr 
>?(23)ftIF, ]*B©BEBi:n<&EIMB#(2 
OtfftBStlTIlD, BBflftBBlCEttBO). 

(2) Jb»5©ffi«K£S8/W/'C;*B8(22)£rt-LT8 

«B{10)-T*BO»«ES(6) C/WWJS 
WT. (25)B±BBBBABN/W/OBB 

(22)©BB=«>T> , v(23)TBfl*, esawi*# 

(3) -Fftfl®)ft*E«(B)(«Aff) tmtZV 



?*H3BB 63-172863 (4) 

Bfy*y K-fV5'x2$'3>/W/'?2IIIB(25)K: 

BEBB(l) . (2) OfFBCflBLTBB?*'*' 
>??i^S'3>JB*B#(2S)t, E5S#(27)ttf 

*fc. (30)ttl/*/-/<, (31)tt7*aAU-^ , 
(52)BB»»3-fA/, (33)tt86»jiiiT-«oT, 
Btt#BB(33)TdB3nfcBBttttttBB(34) 
Bftl/TBEBB(1) . (2) ICESSnSo 

8SC ftSA^9h(B) -(F) ICft^T. 

(thi) ttmvzmo2%Q®m 

K) SfttB^SSEtV+K (TH2) Rtf(TH3) tt 

aB(10)~tt«©»BBK*BtHrftB**>* 
T»*. Sfc, S*i-»MA) (CaS^T, (TH4 
) ttB1AtfB2EBB(1) . (2) ©ft&lttffijlS 

K*amT*B**>*, (th5) ammmmv: 
mmxmw -?©ft»©B£8B6fta? & 

BBBBteVtf, (TH6) Bft1&tFB2EBB(1 
) , (2) / \<DV&K1iZM&'S:mt&mA1JZi& 



«t>»T*4. *fc, (PDBBRBKBlCBtt 
aj#;*E*>£, ftBBR&ICttftAftXEfteB 
^BlllJ-*E*fe>*J- v (HPS) BEffiBSSra© 
XSSABBBT»ft. 

*C, ±EB1KCFB2SBB(1),(2) ©S3 
WB*»BBKB*WiC*(fTB4Bfl3MB7a 
-tc»(->TS«Wt*. N. cagflMBli. 2* 
i-»KA) M(CB%»BAMB«( B^tt*) 
ICj:t>fT&tift. 

B4BC8fr*T, ^ji-hUT, 7t?7Si 
TE*te>tN Pi ) tCj:0«ffiUfciRA2Sil 
»^EA*BBBIDBKCBBL-TB6n*»B 
i§ST 2 , o*01S!ig|S( BBBEBCliftB 
©BBSS) fc&ffiLfclg, E«B(1).(2) ©6 
tiSB07*-Krt»*BBfcbTPlWB( it 

b- mm) tfi^cttL, 7rs<7s 2 t- 

EBB(1),(2) ©B££8tglLi ±EBB 

»@OBe(t),e(t-Al)«CB^T, s$8i£®T 
2 ff?©@titiT* o C4*J:3TB* 



Li -Lo +Kc (e(t) -e(t-At) 
+ ( At /2 Ti)( e(t) + e(t-At)} 
Lo ;S£©&5t§£ 
Kc BB) 
Ti 

At :^>7V>^BB 

TBB**. 

b»»B. a?»7Si TBI S©68tSt? 
>7IC*^T±E6trBB8BLi CfclfcLfcE 
BB(1).(2) ©£St3Sl*«!JlbT, £©S5t$ 
BC»lSt*B2B©«EBB(1) l (2) ©HIS© 
»BTy7CB0^TB1©EB«(1) ©gifc-r 
>/t-*(15)TMNrftfcftlC, 82©E«(2 
) OBBe7>n-KB«(2a)TBBT*. *U 
X, 2t*7S< T-+J->7'J V^BBSAt ©g» 
eBoTlE^f >7Si ICRoT. «±©ftflF 

«bst. 



-312- 



% 1 ft 





y\ u c j *j \ /Qi 




V J a n l -tr m. /□ 


PI Vh* am Uai L 1 




o 






3 0 


0-3 5 


0-33 


4 0 


36-4 5 


3 4—4 3 




4 6—5 5 


4 4 — 53 




5 6—6 5 


54-63 


70 




64-73 




7 6— fi 5 


74—83 


q n 


R fi— Q 5 


84—93 


1 on 


96—1 05 


94—103 


110 


1 0 fi—1 1 *5 


104—113 


120 


1 1 6~1 25 


114-123 


130 


1 26-135 


124-133 


140 


136-145 


134-143 


1 50 


1 4 6-15 5 


144-153 


1 60 


156-165 


154-1 63 


1 70 


1 66-175 


1 64-1 73 


1 80 


176-185 


1 74-183 


1 90 


186-195 


184-193 


200 


196-200 


194-200 



#R|Ha 63-172863 (5) 



IS 2 S 



S«»(1),(2) 


^2 OEM 


1(2) ©frflM %) 


0 
30 


. .0+0. 
30 + 6 




: 


40 


40+0 






50 

60 
70 


50+0 
60+0 
70+6 


• 1 







80 


80+0 1 


30 + 50 




90 


90+0 


40 + 50 




100 


i r\ n _i_ n 

1 00 + 0 


ou + bU 




iio 




- 60 + 50 




1 £U 

136 

140 




70 + 50 
80 + 50 


30+100 




90 + 50 


40+100 


150 




100+50 
I 


50+100 


1 60 
1 70 






-60+100 
70+100 


180 
190" * 




80+1 00 
9 0+100 


200 






100+100 



zzt, ±EJI1 «©£»«*? »7tt, ESS 
M(D.(2) ©MWt"<86ftga#Sffi©»62:, 

30%fi£[*»5i8ift10963:JiS*UT200 %ftlC£« 

$818(19 M) tcgftsnx^at&K:, &st 

*fc. ±Elff2S06Ettt(1),(2) <DSlV 
"/7tt, 6ffjSa#3 0 96**5100 %.ST-OKBI(C 
33^T, ft1©SIBff(1) OS«#10%«*T?1B 
SB2©ElttB(2) ©SBtfO %( 
ff±) $«^fS»1vy7t, 6SttStf80% 
#5150 %*T-(DKIIEIca?^T> JB10E«a(1 
) ©gBtf±K£iatSK:iO%*iJ#x-J8*U 352 
©Effi&(2) ©8Stfi5096«fl68-S-&J62©7:s' 
7fc> 65t£t#130 96**5200 %3tX-©ffiilC 

*U, «2®£MI(2) ©3ft*H0O 
S»3V5/7t*>5ft*. *bX, .tE^lvy 
7T-SStSltfl9Sb. ffloattHI(T) ©81 
#1*0(100%) Qfflr?. 6St3t#110 %(C 



Ji*?£t, »2?y7C8ffUT, ?&2©EJ« 
■ (2) ©Sl#7Vn-K»«(2a)T0 %*»550 
%C**B«3n&t*HC, »1 OSttM(l) © 
§a*W >M-$ (15)T-100 %*»56096Ca'>Ha 

sisru torn*. fts+sa©»a!EfticisuT 

£L©H27 3'7©£#affi*JR9, 2&1 ©EISS& 

(D ©siatf*^tt©3o%©«fliTdwsatf 

7IC$fiUT, £2©EM(2) ©8100 96 C 
MSnftt«lC 4 ?&1©EJfi®(1) ©Mtf-f 

>A-5»(i5)T-7o%caai$n*. 

©E««(1) ©sa#/HAfi(iO0%) ©ttflVC, 
6tt8Btf150 %*>5160 %CJg*t*i:, $3 
7y7(C#fi:UT. 352©Efig8l(2) ©8S#7 
>n-K&»(2a)X-5096*»5100 96(Clfi^SS!IS 
n*fcac, gn©EttR(D ©8a*W>/<- 
5»(15)T-100 %**560%CM'>B8l;*na. ^© 

7©6$affi£!R9, HKDEMM(I) ©8ffifB 



-313- 



#R/J\tt03O%0ffi!gT-&gt8fitf13O %#512 

0 KICB'^taadlCB, ±B?B2 v*y7(C»tr 
bt, ^2©EfflK5(2) ©gfltflOO 65096 
tCM'>S83g?n*tfttc, «1(0S«H(1) ©g 

a#-r >A-*(i5)T-7096csiissna. 

i?T, ±52»4iaOMiai7P-07T5'7S 
2 CfcD, j&aSfSTj! tfK£fiS( S&flT* o 
) G4*J;3. E«H(1),(2) ©attSffglL 

1 £iffi?J-r££3ICLfcgg$glis!ig;f g(50)£ 

SL. C£t'BB©&Bl8lKEtttt(1).(2) * 
3aM»**J:-3CLfcil»¥fi(51)**j*OT 
^ft. *UT, ±SatiJaif g(51)K, ±E»2* 
QftEMKI).(Z) ©M?*7*«;LT, ESS 

»{i).(2) ©aa-«a©jg*»K\'±E»i©E 

J8H(1) ©gStfJg*l@©100 %(Cftcfcig(C^ 
2©E*H(2) 6 
tt9i©*'JM&IC» SnOEJfBd) OgStfS 
/Mi©30%(Cftofc$K3l2©Ell&«l(2) ©gfi 



63-172863(6) 
n-KHft(24)&eflBCR01fft*TMNt-«j; 

-» MB) -(F) ©ftBSfcDf, HEiSJSTi C 

■i?TEtiii),(z) ©^ifgssfiLi tfais 
saiUUMNStsoK-Rwarna, *ut, i:©a 

1©E««(1) OftfttfMN¥a(51)ICJ:!K> 
'<-9(15)?*IMl'3nftfcftlC. S2©E«S 
181(2) ©M#H'H¥S(51)CJ:t>7>n-K» 
»(2a)TM|panT, C©E««(D.(2) ©&S1 

*©«&, ^2©ESIIS((2) ©saj»7>a- 

K««(2a)T-o %tw%tw %t®m-mm® 

«3nfc«tt, HOiEIKI) 0*l#ft*B 
£8'8 L i ©8 flXffW J« (15)T-40~9O 



%©*pgai=Wtt9iiianT$t ?©a*f©* 

SfSHIl/, ®*IB©100 %IC4 5)&:l''IS0-S§ 
IB****, *fcj£lca/JMl©3096IC£S&<<> 

E?)-g8Ba8<!>$n*^©T\ 7>n-KR 
•N2a)Tatt£na»2©E«li(2) ©®i£pj 

awsnsia?©* $©iiaic<s#T-s?T\ ^©gg 

©*fcHR$*»icffilil**«:i:#-ea, XT 2® 

i*i> ±B*3I«TH:, Jg1©EJStS(D ©SB 
t-f>/<-*(1S)TBBlC|||pU, SS2©EJl8 
«(2) ©«■*?>□ -Kl»(2a)-P2fi«CI! 
iWbT, tOattH*19SI|C||Nl/fc#, § 

a©Mi»aftB*ai8T»n«<fct>. an 

©EttMd) ©S*I(100%) ©«SgX-^2©E 
»M(2) ©M*-fi**U R10EEIK1) 
©fc/Mg(30 %) ®85E'>Mi»Ufctf, 

»i©Effi»d) ©**«n«-e- s«*u g 
a. 



5 5t:, JiESMSMtb. ftH2£it£0lic9 
fcfTHMUfctf, HSMStel^T-tjIql^lCjgffl-PS 
ftOtt*B»OCt. ?*?-g£©£jMi«)<|fCR 
B*, *©flS, 1 Q©lJf^-y MCJJOT1 & 

Srt&tfSJU-J' h*-tMtUfct>©t?©t© 
»2«SSIC *tUT*>IH&lC5gfflT-2a©BS3g: 

(8W©3»a) 

K±HUHUfcJ:5C, ^^BfllCJtnB, IMS 
1731 2 ©EI8Kt£&4 -i >A- *&tf7>a - K 

EttH©8atfa;fctt£ft©2:a. atF«'J\»3S 
$© t S C IS 19 ±E7 > □ - KftSHH©» 2 ©E 

ffi«©§a*iaMMiwtfc©T-, sfR2©Efisia 

JILT, ff2©ES|l©8iaii:©@fte«Sglc 
fiWTSCttfTS, KJg2©E«ffl©»^tt. 

eait©Kj±*aftcittfT8*. 

4. BUBQEVfeMn] 



-314- 



ttM 63-172863 (7) 



*1Htt*H«0«J«*jrc*7ay0BI"e»*. 
S20*^Oj&4Btt*BW©£iiffJ**U $ 

SJSttB, ?&3 0tt3?2®ElltK!!©iltttt&rtgP 

• 7P-ff - I-HT35&. 

(1) ^1©Effita, (2) -?g2©£*eB, (2a) 
-7>d-FM, (2l>-#«, (2n)-EAS, 
(14)-»KB**«, [15)---f>rt-5r, (17)- 
WP>Ha#, (50>~BMM**a, (5 



« 1 0 



15 



*1« 



\ 1 




7yo-K 






50 51 








ft a* 



2a 



50 



(MttWJft>51 



&4 0 

(START ) 



I 



ittSf Li 



S£fB"U£P 



■5 2 

-S3 



* 2 ® 




1,1 



C" 
TH2- 



12 



thT TH3 



TH1 



11 



TH3 JL 
TH2- 




ft2 Q^o° 

9 ^TUI 



TH2 



12 



QT tt 12 



TH1 



TH3 



sir 



TH2 



31 638863-17^863 (8) 

1 



1 




TH1 



TH3 



03 H 

2(t2<nc«i«) 




-316- 



